Objective : The purpose of this study was to determine the outcomes of surgical clipping in patients with unruptured middle cerebral artery (MCA) aneurysms.
INTRODUCTION
The number of diagnoses of unruptured intracranial aneurysms (UIAs) has increased as a result of advanced non-invasive imaging technology. As the majority of patients with UIAs are asymptomatic, the decision whether to treat UIAs or not remains debatable. 4) Although either surgical or endovascular treatment may be recommended to treat UIAs, no general consensus exists regarding which is the method of choice.
The International Study of Unruptured Intracranial
Aneurysms (ISUIA) failed to arrive at a definite conclusion as to whether UIAs should be treated or not and, if so, which method should be used.
1)21)
According to the ISUIA, 21) no treatment is recom-mended for asymptomatic small aneurysms located in the anterior circulation. This recommendation is based upon previous surgical outcomes compared with the natural history of such aneurysms. Furthermore, the data from the ISUIA indicate no significant difference in adverse outcomes between clipping and coiling, although endovascular coiling yields a higher rate of recanalization. Even though many studies have reported favorable outcomes following treatment of UIAs, there seems to be bias based on the treating physician: Surgery is preferred by neurosurgeons, and endovascular treatment is usually promoted by neuro-interventionists.
2)5-7)11)13-16) [19] [20] Middle cerebral artery (MCA) aneurysms are easily accessible via surgical approach because of their relatively superficial location and configuration, but are usually not suitable for endovascular coiling. Surgical treatment thus seems to be preferred over endovascular treatment in this setting. In addition to the location and size of the aneurysm, definite risk factors for potential rupture may also exist, although this has not been shown with previous statistical analysis. 21) Hence, treating asymptomatic small aneurysms of the anterior circulation should be considered. 19) The aim of this study is to analyze the clinical and angiographic outcomes of surgical clipping of unruptured MCA aneurysms as a guide for selecting the best treatment.
MATERIALS AND METHODS
This was a retrospective study of 125 consecutive Tables 1 and 2 . We studied 86 women and 39 men with a mean age of 57.8 years (range, 35-75 years). 
RESULTS

Patient and aneurysm characteristics are shown in
DISCUSSION
The development of non-invasive imaging technology has led to increased rates of diagnosing unruptured aneurysms. There are two main debates concerning management of unruptured aneurysms because most patients with unruptured aneurysms are asymptomatic. One is whether the aneurysm should be treated at all and the other is which treatment strategy should be chosen if it is should be surgically addressed.
According to the ISUIA, 21) the size and location of the aneurysm mainly affect the risk of rupture and no treatment is recommended for asymptomatic small (< 7 mm) aneurysms located in the anterior circulation.
However, there has been controversy with regard to the recommendations from the ISUIA. Based on previous studies, the Quality Assurance and Guideline
Committee of the Korean Society of Cerebrovascular
Surgeons recommended that even asymptomatic small (4-7 mm) aneurysms in patients with a life expectancy of over 10 years should be considered for treatment. 18) A recent Japanese study 12) showed that the annual rupture risk of MCA aneurysm is 0.31% and 1.56% in 5-6 mm and 7-9 mm aneurysms, respectively. However, in cases of aneurysmal rupture, the mortality rate is about 35% with moderate-to-severe disability rates being 29%. Studies other than the ISUIA showed similar treatment outcomes (Table 3) . The overall clinical outcome demonstrated 100% of patients reaching favorable outcomes (mRS 0-1). Our outcomes were far superior to those of other reports.
There was no case of mortality in our series. Surgical clipping of unruptured small aneurysms thus may be recommended based on our data, as opposed to leaving these untreated as shown by the ISUIA.
Our study has some limitations. First, the present study was a descriptive one with small study subjects.
Second, misinterpretation may have occurred with follow-up CT angiography due to clip artifact or low resolution.
CONCLUSION
MCA aneurysms are easily accessible through various surgical approaches, and surgical clipping is considered the gold standard. We believe that surgical clipping of unruptured small MCA aneurysms results in favorable clinicoangiographic outcomes. Therefore, surgical clipping may be safely recommended for patients with small unruptured MCA aneurysms.
